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Abstract 
Traditional dairy wintering practice in the lower South Island of New Zealand has been to graze 
brassica crops in situ.  This practice has been under increasing scrutiny from local Regional Councils 
due to the relatively high nitrogen (N) leaching losses from this component of the whole farm system. 
Alternative wintering options to reduce N leaching losses that are currently available to farmers (such 
as barns and permanent wintering pads) are high cost and involve a large capital investment.  In this 
work a new wintering system (termed a ‘portable pad’) was developed for use on support blocks 
(which can be located many kilometres from the milking platform) as an interim measure for reducing 
N leaching losses that is low cost and low input.  This system is designed as a mitigation strategy that 
is available for use immediately while research investigates more permanent solutions.  This system 
is a hybrid of the traditional crop grazing system and an off-paddock system, where effluent is 
captured.  It makes use of the advantages of each of the original systems utilising the low cost feed 
source of the brassica crops, grazed in situ, while also utilising the benefits of duration controlled 
grazing with its associated effluent capture and irrigation at low rates.   
 
The aim of the research was to generate whole system N leaching loss values for each of the three 
farm systems investigated (crop wintering, deep-litter wintering barn, and portable pad).  Field and 
laboratory research was conducted to fill identified knowledge gaps such that system N loss values 
could be estimated.  OVERSEER Nutrient Budget software tool was used in conjunction with measured 
and modelled (APSIM) data to simulate whole farm N leaching loss values for the three farm systems 
investigated.  Nitrogen leaching losses from the portable pad and barn systems were between 5 and 
26 % and between 13 and 26 % lower, respectively, than the crop wintering system.   
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List of abbreviations 
ACTH Adrenocorticotrophic hormone 
Ad lib Ad libitum 
APSIM Agricultural Production System SIMulator 
AWHC Available water holding capacity 
BCS Body condition score 
BMP Best management practice 
C Carbon 
C:N Carbon:Nitrogen ratio 
Ca Calcium 
CEC Cation exchange capacity 
CON Control herd 
CRH Corticotrophin releasing hormone 
DCD Dicyandiamide 
DIP Dissolved inorganic phosphorus 
DM Dry matter 
DON Dissolved organic nitrogen 
DRP Dissolved reactive phosphorus 
E.coli Escherichia coli 
EB Exchangeable bases 
ET Evapotranspiration 
ES Environment Southland 
FDE Farm dairy effluent 
FMO Faecal micro organism 
HPA Hypothalamic-pituitary-adrenal axis 
in situ In the original place 
K Potassium 
KCl Sodium chloride 
K-line ™ a flexible hose line and sprinkler pod irrigation system 
LRLD Low rate, low death 
LW Liveweight 
Mg Magnesium 
Mineral N Ammonium-N + nitrate-N 
MJME Metabolisable energy 
MPN Most probable number 
MS Milksolids 
N Nitrogen 
N2O Nitrous oxide 
NH4+ Ammonium 
NO3- Nitrate 
OM Organic matter 
OPT Optimal herd 
ORC Otago Regional Council 
P Phosphorus 
xxviii 
P21 Pastoral 21 research programme 
PAW Plant available water 
QT Quick test 
RES Restricted herd 
RI Refractive index 
S Sulphur 
SR Stocking rate 
SS Suspended sediments 
SU Stock unit 
SWB Soil water balance 
TBS Total base saturation 
TKN Total kjeldahl nitrogen 
TSE Total solids 
 
 
